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DESCRIPTION 

KJQgnTPONTr APPARATUS _ DATA COMMUN Tr *,ftTTNfT MKTWnn- 
AMB-DA ^A PROCESSING MKTHUU FUK ELECTRONIC AP PARATOS- 
Teclinical Field 
5 The invention relates to an electronic 

apparatus, a data communicating method, and a data 
processing method for an electronic apparatus. More 
particularly, the invention relates to an electronic 
apparatus, a data communicating method, and a data 
10 processing method for an electronic apparatus, in which 

transmission and reception of data are performed 
through a digital communication bus. 
Background Art 

In recent years , as an interface for 
multimedia data transfer, IEEE (The Institute of 
Electronical and Electrical Engineers) 1394, High 
Performance Serial Bus, for realizing a high speed data 
transfer and a real-time transfer has been 
standardized. 

20 According to the IEEE1394 standard, for 

example, a plurality (up to 63) of application side 
circuits such as MPEG (Moving Picture Expert Group) 
transporters or the like can be connected to the 
IEEE1394 serial bus. A connecting format of the 

25 IEEE1394 serial bus has been specified so as to have a 

node branch, namely, what is called a tree shape. A 
circuit serving as a branch point, namely, a node of 
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the tree- shaped connecting format is a physical layer 
circuit in each IEEE1394 serial interface. 

According to the IEEE1394 standard, the 
insertion or ejection of a bus cable to/from a port can 
be performed in a hot state, namely, in a state where a 
power source is turned on and an apparatus is 
operating. A bus reset is generated at a point when 
the node is added or deleted by the insertion or 
ejection of the bus cable to/from the port and a 
parent/child relation between the nodes is determined. 

In the case where the cable is connected in a 
loop shape such as a case where the user erroneously 
connects or the like, the parent /child relation cannot 
be determined and the data cannot be transferred. 

It will be, therefore, convenience if there 
is a function such that in the case where the cable is 
connected in a loop shape, the user is notified of such 
a fact through a display unit of each electronic 
apparatus as an application side circuit. However, an 
electronic apparatus having such a function does not 
exist yet . 

Disclosure of Invention 

It is, therefore, an object of the invention 
to provide an electronic apparatus having such a 
function that in the case where a cable is connected in 
a loop shape, the user is notified of such a fact 
through a display unit of each electronic apparatus as 



an application side circuit and to provide a data 
communicating method and a data processing method for 
such an electronic apparatus. 

To solve the above problem, according to the 
invention, there is provided an electronic apparatus 
which is connected to another apparatus by a digital 
communication bus and performs transmission and 
reception of data via the digital communication bus, 
comprising: a display unit; and a control unit for 
controlling the operation of the display unit, wherein 
the control unit detects whether another apparatus and 
the digital communication bus are connected so as to 
form a loop or not, and when a detection result 
indicates that they are connected so as to form the 
loop, the display unit is allowed to perform a warning 
display. 

According to the invention, there is provided 
a data communicating method of connecting a plurality 
of electronic apparatuses by a digital communication 
bus and performing transmission and reception of data 
via the digital communication bus, comprising the steps 
of : detecting whether another electronic apparatus of 
the plurality of electronic apparatuses and the digital 
communication bus are connected so as to form a loop or 
not in at least one of the plurality of electronic 
apparatuses; and when it is detected that the digital 
communication bus is connected to another apparatus so 



as to form the loop, performing a warning display. 

According to the invention, there is provided 
an electronic apparatus which is connected to another 
apparatus by a digital communication bus and performs 
transmission and reception of data via the digital 
communication bus, comprising a control unit for 
controlling the operation of the apparatus, wherein the 
control unit detects whether another apparatus and the 
digital communication bus are connected so as to form a 
loop or not and generates a control signal for 
performing a warning display when a detection result 
indicates that they are connected so as to form the 
loop . 

According to the invention, there is provided 
a data processing method for an electronic apparatus 
which is connected to another apparatus by a digital 
communication bus and performs transmission and 
reception of data via the digital communication bus , 
wherein a control unit detects whether another 
apparatus and the digital communication bus are 
connected so as to form a loop or not and generates a 
control signal for performing a warning display when a 
detection result indicates that they are connected so 
as to form the loop. 

As mentioned above, according to the 
invention, the control unit detects whether another 
apparatus and the digital communication bus are 



connected so as to form the loop or not and generates 
the control signal for performing a warning display 
when a detection result indicates that they are 
connected so as to form the loop. Therefore, for 
example, the fact that a cable of a bus such as an 
IEEE1394 serial bus or the like has been connected in a 
loop shape can be accurately displayed. 
Brief Description of Drawings 

Fig. 1 is a block diagram showing an example 
of a fundamental construction of an isochronous 
communication system circuit in an IEEE1394 serial 
interface bus; Fig. 2 is a block diagram showing an 
example of a construction of a system in which a 
plurality of electronic apparatuses are connected by 
using the IEEE1394 serial interface bus; Fig. 3 is a 
block diagram showing a specific example of the system 
in which a plurality of electronic apparatuses are 
connected by using the IEEE1394 serial interface bus; 
Fig. 4 is a block diagram for explaining the case where 
nodes are connected so as to form a loop; Fig. 5 is a 
schematic diagram showing an example of a display 
according to the invention; Fig. 6 is a schematic 
diagram showing another example of a display according 
to the invention; and Fig. 7 is a flowchart for 
explaining processes in an embodiment of the invention. 
Best Mode for Carrying Out the Invention 

Prior to describing an embodiment of the 



invention, the IEEE1394 standard will be first 
explained for easy understanding. As a data transfer 
via the IEEE1394 interface, there are a conventional 
asynchronous transfer for performing a request and a 
reception confirmation such as Request and Acknowledge 
and an isochronous transfer in which data is certainly 
transmitted from a certain node once every 125 psec. 
In the IEEE1394 interface, the data transfer is 
performed on a packet unit basis. In the IEEE1394 
interface, a unit of minimum data to be handled is one 
quadlet (= 4 bytes = 32 bits). 

Such an IEEE1394 serial interface for 
performing the transmission and reception of a packet 
will be described with reference to Fig. 1. A signal 
processing circuit 10 of the IEEE1394 serial interface 
(hereinafter, referred to as a signal processing 
circuit 10) has: a physical layer circuit 11 for 
directly driving an IEEE1394 serial bus; and a link 
layer circuit 12 for controlling a data transfer of the 
physical layer circuit 1 . The physical layer circuit 
11 is connected to a serial interface bus BS through a 
port. For example, an application side circuit 13 such 
as an MPEG transporter or the like is connected to the 
link layer circuit 12. 

In the IEEE1394 standard, it is assumed that 
up to 63 signal processing circuits 10 can be connected 
through the serial interface bus BS. A connecting 



format of the serial interface bus BS has been 
specified so as to have a node branch, namely, what is 
called a tree shape . A circuit serving as a branch 
point, namely, a node of the tree- shaped connecting 
format is the physical layer circuit 11 in the signal 
processing circuit 10. One or a plurality of ports can 
be provided for the physical layer circuit 11. The 
serial interface bus BS is connected to each of the 
ports. 

According to the IEEE1394 standard, the 
insertion or ejection of a bus cable to/from the port 
can be performed in a hot state, namely, in a state 
where a power source is turned on and each electronic 
apparatus as each application side circuit 13 is 
operating. A bus reset is generated at a point when 
the node is added or deleted by the insertion or 
ejection of the bus cable to/from the port and a 
parent /child relation between the nodes is determined. 

Fig. 2 shows an example of a system in which 
three nodes are connected in a tree shape by using the 
IEEE1394 serial bus cable. The cable of the IEEE1394 
serial bus is shown by a bold line. Such a system 20 
has nodes 21, 22, and 23 as physical layer circuits 
constructing the signal processes of the IEEE1394 
serial interface. Two ports pi and p2 are provided for 
each of the nodes 21, 22, and 23. Each of the nodes 
21, 22, and 23 has a register showing an operating mode 



of the node and a register showing an operating mode of 
each port. In this example, the port p2 of the node 2 2 
is connected to the port pi of the node 21 and the port 
pi of the node 23 is connected to the port p2 of the 
node 21. 

The node 21 recognizes the fact that the 
nodes 22 and 23 are the child nodes in response to 
requests from the nodes 22 and 23 and, thereafter, 
transmits a signal "TX_CHILD_NOTIFY" to the nodes 22 
and 23. Thus, a connecting relation such that the node 
21 is a parent and the nodes 22 and 23 are children is 
satisfied. In dependence on a connection timing of the 
bus cable, there is also a case where the node 21 
transmits a request signal " TX_P ARENT_NOT I FY " to the 
node 22 or 23 and the node 22 or 23 becomes the parent 
node . 

However, when considering a case where the 
port pi of the node 22 and the port p2 of the node 23 
are further connected in the construction shown in Fig. 
2, in this case, the nodes 21, 22, and 23 transmit the 
request signal " TX_PARENT__NOTIFY" . Thus, the 
parent/child relation cannot be determined among the 
nodes 21, 22, and 23 and the transmission and reception 
of the packet are impossible. As mentioned above, if a 
part of the system shown in Fig. 2 is connected in a 
loop shape by the loop connection, namely, by 
connecting a certain node and another certain node by 
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the cable of the IEEE1394 serial bus, the transmission 
and reception of the packet are impossible. The 
operation according to the IEEE1394 standard cannot be 
performed. 

An embodiment of the invention will now be 
described hereinbelow. Fig. 3 shows a specific example 
of the system in which a plurality of electronic 
apparatuses are connected by using the IEEE1394 serial 
bus. In this example, a digital satellite receiver 
31a, an optical disc recording and/or reproducing 
apparatus (hereinafter, simply referred to as an 
optical disc drive apparatus) 32, and a DV (Digital 
Video) deck 33a are connected by the IEEE1394 serial 
bus. The cable of the IEEE1394 serial bus is shown by 
a bold line. 

The optical disc drive apparatus 32 
records/reproduces data such as audio data or the like 
by using a recordable magnetooptic disk or a read only 
optical disc. The optical disc drive apparatus 32 has, 
for example, an I/O unit 32d, a controller 32c, an 
operating unit 32b, a recording/reproducing unit 32e, 
and a display unit 41. The controller 32c comprises a 
microprocessor, a memory, or the like and controls the 
whole optical disc drive apparatus 3 2 in accordance 
with a program which has previously been stored in the 
memory. The I/O unit 32d is an interface corresponding 
to the IEEE1394 serial bus. The transmission and 



reception of the data between the optical disc drive 
apparatus 32 and an external apparatus via the IEEE1394 
serial bus are performed via the I/O unit 32d on the 
basis of a control of the controller 32c. A plurality 
of IEEE1394 serial buses can be connected to the I/O 
unit 32d. 

The operating unit 32b has one or a plurality 
of switching devices, dial devices, and the like. When 
a predetermined operation is performed to the switching 
devices, dial devices, or the like by the user, the 
operating unit 32b generates a control signal based on 
the operation. The control signal is supplied to the 
controller 32c. The display unit 41 comprises, for 
example, an LCD (Liquid Crystal Display) and its 
display is controlled by a display control signal which 
is supplied from the controller 32c. 

The recording/reproducing unit 32e comprises: 
a driving unit for actually performing the recording of 
data to a recordable magnetooptic disk or the 
reproduction of data from a recordable magnetooptic 
disk or a read only optical disc; and a data processing 
unit for performing data processes necessary for 
recording or reproduction. On the basis of the control 
of the controller 32c, the recording/reproducing unit 
32e performs the recording of data to the recordable 
magnetooptic disk or the reproduction of data from the 
recordable magnetooptic disk or read only optical disc. 



For example, the audio data inputted from the 
outside to the I/O unit 32d is supplied to the 
recording/reproducing unit 32e via the controller 32c. 
The audio data is recorded onto the recordable 
magnetooptic disk loaded in a predetermined place of 
the recording/reproducing unit 32e by the control of 
the controller 32c in accordance with the operation by 
the user to the operating unit 32b, The audio data is 
reproduced from, for example, the read only optical 
disc loaded in the predetermined place of the 
recording/reproducing unit 32e. The reproduced audio 
data is supplied to the I/O unit 32d through the 
controller 32c and outputted to the outside. 

For example, as shown in Fig. 5, the optical 
disc drive apparatus 32 has: an inserting/ejecting port 
32a for inserting or ejecting a disc into/from an 
operation panel on the front side of the apparatus 32; 
a plurality of operating switches 32b for switching the 
operation of the apparatus 32; and the display unit 41. 
The DV deck 33a records or reproduces a digital video 
signal to/from a video tape. As for each of the 
digital satellite receiver 31a, optical disc drive 
apparatus 32, and DV deck 33a, as a connector for 
connecting a connecting cable for IEEE1394, a plurality 
of ports are provided in a lower portion or the like on 
the rear side or front side of each apparatus. 
Monitors 31b and 33b are connected to the digital 



satellite receiver 31a and DV deck 33a in order to 
display at least a reproduced video signal, 
respectively. 

Fig. 4 shows a case where the optical disc 
drive apparatus 32 and DV deck 33a are further 
connected by using an IEEE1394 serial interface bus 103 
in the system construction shown in Fig. 3. In this 
case, since the connecting cable for IEEE1394 is loop 
connected as shown in the diagram, as mentioned above, 
the parent /child relation based on " TX_PARENT__NOTI FY " 
cannot be determined among the digital satellite 
receiver 31a, optical disc drive apparatus 32, and DV 
deck 33a, the tree structure cannot be decided, and a 
nodelD cannot be numbered. Therefore, a function as a 
bus cannot be performed, for example, packet 
transmission and reception between desired electronic 
apparatuses cannot be performed, and the like. In this 
case, a normal function cannot be expected so long as a 
connection change to cancel the physical loop 
connection is not performed by the user or the like. 

In many cases, it is actually difficult to 
recognize the fact that a plurality of electronic 
apparatuses are connected in a loop shape by the 
connecting cable for IEEE1394 by confirming the 
physical connection itself, namely, by confirming which 
apparatuses are erroneously wired or connected. 
Therefore, it will be convenient if there is a function 



for displaying the fact that they are loop connected to 
the user or the like. In case of the electronic 
apparatuses such that the information is outputted to 
the user through displays each having a relatively 
large display area such as monitors 31b and 33b or the 
like connected to the digital satellite receiver 31a 
and DV deck 33a in Fig. 4, it is sufficient to display 
that the cable connects the apparatuses so as to form a 
loop, for example, to display characters such as "Cable 
is loop connected" or the like through the monitors. 

However, in a small electronic apparatus for 
consumers , a display area of a display unit is often 
small. In such an electronic apparatus, it is 
difficult to display a warning of a long sentence by 
using the monitor as mentioned above. In the 
invention, therefore, when it is detected that the bus 
(cable) connects the apparatuses so as to form a loop, 
a simple display consisting of the small number of 
characters using a keyword such as " i .LINK NG" , i .LINK 
LOOP", "CABLE LOOP", or the like is performed in the 
display unit. As mentioned above, "i .LINK" is a 
trademark showing the IEEE1394 serial bus. 

Fig. 5 shows an example of a specific 
display. " i . LINK NG" is displayed as a warning display 
in the case where, the cable connects the apparatuses 
to, for example, the display unit 41 comprising an LCD 
or the like provided for an operation panel of the 



optical disc drive apparatus 32 so as to form a loop as 
shown in, for example. Fig. 4. Fig. 6 shows another 
example of a warning display which is displayed in the 
display unit 41. In the example shown in Fig. 6, 
"i.LINK LOOP" is displayed in the case where the cable 
is loop connected to, for example, the display unit 41 
provided for the operation panel of the optical disc 
drive apparatus 32. 

"i.LINK LOOP" has the larger number of 
characters than that of "i.LINK NG" and shows more 
detailed information. Therefore, it is considered to 
be preferable to display a warning "i.LINK NG" when the 
display area of the display unit provided for the 
electronic apparatus is small and to display a warning 
"i.LINK LOOP" if there is a surplus display area of the 
display unit . 

Since the warning as mentioned above is 
displayed in the display unit of the electronic 
apparatus, the user or the like recognizes that the 
apparatuses, namely, the nodes are connected so as to 
form a loop, and a measure for cancelling the loop such 
that the connecting cable 103 in Fig. 4 is disconnected 
and the connection is returned to the state shown in 
Fig. 3, a connecting cable 101 or 102 is disconnected, 
or the like is performed by the user or the like, so 
that the normal operation according to the IEEE1394 
standard is performed, and communication between the 



electronic apparatuses in the system is enabled. 

When the optical disc drive apparatus 32 
detects that the loop connection is cancelled as 
mentioned above, the warning display as shown in Fig. 5 
or 6 is deleted from the display unit 41. Thus, the 
user or the like is notified of the fact that the state 
where the apparatuses are connected so as to form a 
loop has been cancelled. 

Processes regarding the display in the case 
where the fact that the apparatuses, namely, the nodes 
have been connected so as to form a loop is detected in 
the optical disc drive apparatus 32 will be described 
with reference to Fig. 7. The processes in the 
flowchart of Fig. 7 are executed in the controller 32c 
mentioned above. In step SI, an interruption of a bus 
reset occurs in accordance with the IEEE1394 standard 
when the power source is turned on, when a new node is 
connected to the bus, or the like. After the bus 
reset, usually, the process such as setting of the 
parent/child relation between the nodes in the system 
based on " TX_PARENT_NOT I FY " or the like is executed as 
mentioned above. In the embodiment of the invention, 
the processing routine advances to step S2 subsequently 
to step SI. 

In step S2, the controller 32c of the optical 
disc drive apparatus 32 detects whether the process 
which is executed after the bus reset such as setting 



of the parent /child relation between the nodes based 
on, for example, " TX_PARENT_NOT I F Y " mentioned above or 
the like has been finished within a predetermined time 
or not, thereby discriminating whether the nodes have 
been connected so as to form a loop or not. 

If it is determined that the nodes are 
connected so as to form a loop, step S3 follows. In 
the other case, step S4 follows. If it is determined 
in step S2 that the processes are not finished within 
the predetermined time but the nodes are connected so 
as to form a loop, a warning of "i . LINK NG" or "i . LINK 
LOOP" is displayed in the display unit 41 in response 
to the control signal from the controller 32c of the 
apparatus 32 in step S3. 

That is, if it is determined in step S2 that 
the processes are not finished within the predetermined 
time but the nodes are formed so as to form a loop, the 
display control signal to perform the warning display 
as mentioned above is generated by the controller 32c. 
The display control signal is supplied to the display 
unit 41 and the warning as shown in Fig. 5 or 6 
mentioned above is displayed in the display unit 41 on 
the basis of the supplied display control signal. 

If it is determined in step S2 that the 
processes which are executed after the bus reset are 
finished within the predetermined time but the nodes 
are not connected so as to form a loop, step S4 



follows. The warning such as " i . LINK NG" , " i . LINK 
LOOP", or the like is not displayed in the display unit 
41 but the ordinary operation such as setting of the 
parent/child relation between the nodes or the like 
according to the IEEE1394 standard is performed. 

The foregoing embodiment of the invention has 
been described by using the optical disc drive 
apparatus 32 as an example of the electronic apparatus 
in which the display area of the display unit is small 
or an enough display area cannot be assured. On the 
other hand, the invention can be also applied to an 
electronic apparatus which is connected to, for 
example, the digital satellite receiver 31a, DV deck 
33a, or the like in Fig. 2 and uses a relatively large 
monitor for the optical disc drive apparatus 32. 

Besides the case of performing the foregoing 
warning display to the display unit of a small display 
area provided for the operation panel or the like of 
one of the plurality of electronic apparatuses 
constructing the system of Fig. 2, for example, if the 
foregoing warning display is performed to each of the 
display units of the plurality or all of the electronic 
apparatuses constructing the system, the user or the 
like can more easily and certainly recognize the loop 
connection. 

The embodiment of the invention mentioned 
above is obtained by applying the invention to the 



system in which a plurality of electronic apparatuses 
are connected by the IEEE1394 serial bus. On the other 
hand, the invention can be applied also to a system 
using another kind of bus. It is necessary to use a 
display character train according to the kind of bus . 

The invention is not limited to the 
embodiment of the invention mentioned above but many 
modifications and variations are possible within the 
scope of the invention without departing from the 
spirit thereof . 
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